Relationships between Body Mass Index and Social Support, Physical Activity, and Eating Habits in African American University Students  by So, Wi-Young et al.
at SciVerse ScienceDirect
Asian Nursing Research 6 (2012) 152e157Contents lists availableAsian Nursing Research
journal homepage: www.asian-nursingresearch.comResearch Article
Relationships between Body Mass Index and Social Support, Physical Activity,
and Eating Habits in African American University Students
Wi-Young So, PhD ,1,* B. Swearingin, PhD ,2 J. Robbins, PhD ,3 P. Lynch, PhD ,2 M. Ahmedna, PhD 2
1Department of Human Movement Science, Seoul Women’s University, Seoul, South Korea
2Department of Human Performance & Leisure Studies, North Carolina A&T State University, Greensboro, USA
3Department of Exercise Science, Winston-Salem State University, Winston-Salem, USAa r t i c l e i n f o
Article history:
Received 23 May 2012
Received in revised form
26 September 2012
Accepted 5 October 2012
Keywords:
African Americans
food habits
motor activity
obesity* Correspondence to: Wi-Young So, PhD, Depart
Science, Seoul Women’s University, Seoul, South Kore
E-mail address: wowso@swu.ac.kr
1976-1317/$ e see front matter Copyright  2012, Ko
http://dx.doi.org/10.1016/j.anr.2012.10.004a b s t r a c t
Purpose: We aimed to examine the relationships between obesity and the level of social support for
healthy behaviors, amount of physical activity (PA), and dietary habits in African Americans.
Methods: The subjects were 412 university students who visited a health promotion center at North
Carolina A&T State University, Greensboro, NC, USA between September 1, 2009 and April 30, 2010. We
administered a social support survey, the National Institutes of Health Fruit, Vegetable, and Fat Screener,
the Paffenbarger PA Questionnaire, and measures of body mass index, waist circumference (WC), and
blood pressure. Data were analyzed using a one-way analysis of variance and logistic regression analyses.
Results: Results showed that men in the overweight group had WC and systolic blood pressure (SBP)
measurements associated with increased risk of cardiovascular disease (CVD) and below average PA;
those in the obese group had WC, SBP, and diastolic blood pressure (DBP) measurements associated with
CVD risk and below average PA. Women in the overweight group had WC and SBP measurements
associated with CVD risk, and those in the obesity group had WC, SBP, and DBP measurements associated
with CVD risk and below average PA. Logistic regression analysis showed that increasing PA by 1,000
kcal/week decreased the prevalence of obesity by 9.3% in men and 9.0% in women.
Conclusion: Thus, low PA was a signiﬁcant risk factor for obesity among African Americans. However, the
level of social support and consumption of fruits, vegetables, and fat were not found to be signiﬁcant risk
factors in this study.
Copyright  2012, Korean Society of Nursing Science. Published by Elsevier. All rights reserved.Introduction
Obesity and being overweight are deﬁned as the accumulation
of excessive weight in the body, such that it inhibits its healthy
functioning. Both are becoming increasingly serious public health
problems globally. According to a World Health Organization
(WHO) report, 1.5 billion adults aged 20 years and older were
overweight in 2011, andmore than 200millionmen and nearly 300
million women throughout the world were obese (WHO, 2011a).
Obesity and being overweight are risk factors for cardiac
diseases, cancer, and type 2 diabetes; thus, they are leading causes
of an increase in worldwide mortality rates. Moreover, both condi-
tions aggravate chronic diseases such as hypertension, arthritis,
cholelithiasis, and high cholesterol. Therefore, diverse efforts are
required to prevent and control these conditions (Wadden &ment of Human Movement
a.
rean Society of Nursing Science. PStunkard, 2002). Being overweight and obesity are most often
associated with high consumptions of fat and sugar, social envi-
ronment, stress, genetic factors, and a sedentary lifestyle (Wadden&
Stunkard). Many previous epidemiological studies have related
these factors to being overweight and obesity (Dishman,Washburn,
& Heath, 2004; Kelishadi et al., 2008). Adolescence is one of the
most important periods in which health behaviors are learned
via lifestyle and social environment, for example, by acquiring
social support to prevent obesity; therefore, more research is
needed to elucidate how these behaviors affect indices of health.
However, as far as we are aware, most previous studies inves-
tigated Caucasian subjects rather than African Americans or other
ethnic minorities. Furthermore, no studies to our knowledge have
examined the associations between overweight/obesity and level
of social support, level of physical activity (PA), and eating habits
among African Americans at a predominantly African American
university. Hence, the purpose of this study was to examine how
social support, PA, and eating habits were related to overweight/
obesity in African American university students. Furthermore,ublished by Elsevier. All rights reserved.
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sexes, we analyzed men and women separately. We also sought to
provide primary prevention data for obesity management in
African Americans.Methods
Participants
Participants were 412 volunteer African American college
students aged 18e25 years (198 men and 217 women) from North
Carolina A&T State University, Greensboro, USA. To recruit partici-
pants, we posted a notice containing information about the
experimental design on a bulletin board on campus. Individuals
who volunteered visited a health promotion center on campus
where they completed the Paffenbarger Physical Activity Ques-
tionnaire (Paffenbarger, Hyde, Wing, & Hsieh, 1986; Paffenbarger,
Wing, Hyde, & Jung, 1983), the Social Support Survey (Richman,
Rosenfeld, & Hardy, 1993), the National Institutes of Health (NIH)
fruit and vegetable assessment survey (Thompson et al., 2002), and
the NIH Fat Screener (Thompson et al., 2007, 2008) between
September 1, 2009 and April 30, 2010. The validity and reliability of
each questionnaire has been veriﬁed (Paffenbarger et al., 1983,
1986; Richman et al.; Thompson et al., 2002, 2007, 2008). All
participants provided their written consent to participate in this
study. All study procedures were approved by the Institutional
Review Board of North Carolina A&T State University.Table 1 Participant Characteristics (N ¼ 415)
Variables Category Male (n ¼ 198)a Female (n ¼ 217)a
Age (yr) d 20.09  1.58 19.86  1.60
Height (cm) d 177.92  7.78 163.22  7.80
Weight (kg) d 87.96  21.34 72.86  19.83
WC (cm) d 87.95  14.49 83.84  14.93
SBP (mmHg) d 122.72  14.11 116.38  10.82
DBP (mmHg) d 77.24  10.66 75.04  9.31
BMI (kg/m2) Normal <25 82 (41.4%) 109 (50.3%)
Overweight 25e30 56 (28.3%) 50 (23.0%)
Obese 30 60 (30.3%) 58 (26.7%)
Note. WC ¼ waist circumference; SBP ¼ systolic blood pressure; DBP ¼ diastolic
blood pressure; BMI ¼ body mass index.
a Values are M  SD or n (%).Experimental procedures
Measured anthropometry
The body mass index (BMI; kg/m2) of each participant was
calculated based on his/her height and weight. The WHO standard
deﬁnition of obesity was adopted in this study: a BMI of less than 25
was considered normal, a BMI between 25 and 30 was overweight,
and a BMI of 30 and above was obese (WHO, 2011b).
While the participant stood with his/her feet about
25e30 cm apart, we measured their waist circumference (WC) at
the trunk midway between the costal margin (area below the
lowest true rib) and the iliac crest (top of the pelvic bone) using
a Gulick tape measure. The measurer stood beside the participant
and ﬁt the tape carefully without compressing any of the under-
lying soft tissues, using standardized tension. WC was measured to
the nearest 0.5 cm at the end of a normal expiration (WHO, 1999).
Questionnaires
The Social Support Survey is divided into eight subscales
(listening support, emotional support, emotional challenge, reality
conﬁrmation support, task appreciation support, task challenge
support, tangible assistance support, and personal assistance
support; Richman et al., 1993). Each subscale consists of three
items, and each item is scored on a 5-point Likert scale (from
1¼ bad to 5¼ good). The highest and lowest scores possible in each
category are 15 and 3, respectively.
The Paffenbarger Physical Activity Questionnaire is divided into
four subscales (stair climbing, walking, and light and vigorous
recreational activities). We calculated the total calories burned per
week in these four categories (Paffenbarger et al., 1983, 1986).
The items on the NIH fruit and vegetable assessment were
divided into 10 categories (100% juice, fruit, green salad, French
fries or fried potatoes, other white potatoes, cooked dried beans,
other vegetables, tomato sauce, vegetable soups, and mixtures that
include vegetables). We recorded the total fruit and vegetable
intake according to these 10 subscales (Thompson et al., 2002).The items on the NIH Fat Screener were divided into 15 cate-
gories [cold cereal; skim milk on cereal or to drink; eggs, fried or
scrambled in margarine, butter, or oil; sausage or bacon (regular
fat); margarine or butter on bread, rolls, or pancakes; orange juice
or grapefruit juice; fruit (not juices); beef or pork hot dogs (regular
fat); cheese or cheese spread (regular fat); French fries, home fries,
or hash brown potatoes; margarine or butter on vegetables,
including potatoes; mayonnaise (regular fat); salad dressings
(regular fat); plain rice; and margarine, butter, or oil on rice or
pasta]. We recorded the total intakes according to these 15 cate-
gories (Thompson et al., 2007, 2008).Blood pressure
After completing the questionnaires, the participants rested in
a sitting position for at least 10 minutes. A nurse practitioner,
using a mercury sphygmomanometer (American Diagnostic Co.,
Hauppauge, NY, USA) with its cuff placed on the right brachial
artery, measured their systolic blood pressure (SBP) and diastolic
blood pressure (DBP). Blood pressure was measured a second
time after an interval of 2 minutes, and the nurse practitioner
determined the mean value of the measurements (Bickley &
Szilagyi, 2007).Statistical analysis
The study results were reported in terms of means and standard
deviations. A one-way analysis of variance was used to test for
differences in each predictor variable based on the BMI standard.
When a difference between groups was found, post hoc testing
(Tukey’s honestly signiﬁcant difference) was conducted to conﬁrm
the differences. Simple logistic regression analyses were conducted
to determine whether each predictor variable was related to being
overweight and obesity.Results
Participant characteristics
The characteristics of the participants are shown in Table 1. The
mean values were as follows: age was 20.09  1.58 years for men
and 19.86  1.60 years for women; height was 177.92  7.78 cm for
men and 163.22 7.80 cm for women; weight was 87.96 21.34 kg
for men and 72.86 19.83 kg for women;WCwas 87.9514.49 cm
for men and 83.84  14.93 cm for women; SBP was
122.72  14.11 mmHg for men and 116.38  10.82 mmHg for
women; and DBP was 77.24  10.66 mmHg for men and
75.04  9.31 mmHg for women.
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The differences in each predictor variable according to the BMI
standard in male participants are shown in Tables 2 and 3. Those in
the overweight group had statistically signiﬁcant higher-than-
normal WC and SBP and lower-than-normal PA. Further, male
participants in the obese group had higher-than-normal WC, SBP,
and DBP and lower-than-normal PA. Female participants in the
overweight group had higher-than-normal WC and SBP. Finally,
those in the obese group had higher-than-normalWC, SBP, and DBP
and lower-than-normal PA.
Logistic regression analyses of predictor variables according to BMI
standard
Logistic regression analyses of each predictor variable between
the overweight and normal-weight groups and between the obese
and normal-weight groups are shown in Tables 4 and 5, respectively.Table 2 Differences in Each Predictor Variable According to BMI in Male Participants
Variables Category
No
Anthropometry Age (yr) 1
Height (cm) 17
Weight (kg) 7
BMI (kg/m2) 2
WC (cm) 7
Cardiovascular function SBP (mmHg) 11
DBP (mmHg) 7
Social support Listening support 1
Emotional support 1
Emotional challenge 1
Reality conﬁrmation support 1
Task appreciation support 1
Task challenge support 1
Tangible assistance support 1
Personal assistance support 1
Total social support score 8
Physical Blocks/week (kcal) 116
Activity Stairs/week (kcal) 31
Recreational activities/week (kcal) 414
Total PA/week (kcal) 562
Fruit and vegetable
assessment
Drink 100% juice
Eat fruit
Eat lettuce salad
Eat French fries or fried potatoes
Eat other white potatoes
Eat cooked dried beans
Eat other vegetables
Eat tomato sauce
Eat vegetable soups
Eat mixtures that included vegetables
Total fruit and vegetable score
Fat screener Cold cereal
Skim milk, on cereal or to drink
Eggs, fried or scrambled in margarine, butter or oil
Sausage or bacon, regular fat
Margarine or butter on bread, rolls, pancakes
Orange juice or grapefruit juice
Fruit (not juices)
Beef or pork hot dogs, regular fat
Cheese or cheese spread, regular fat
French fries, home fries, or hash brown potatoes
Margarine or butter on vegetables, including potatoes
Mayonnaise, regular fat
Salad dressings, regular fat
Rice
Margarine, butter, or oil on rice or pasta
Total fat screener score
Note. BMI ¼ body mass index; WC ¼ waist circumference; SBP ¼ systolic blood pressure
*p < .05, **p < .001, tested by one-way analysis of variance.
yp < .05, yyp < .01, yyyp < .001, compared to normal group (Tukey post hoc).
a Values are M  SD.Logistic regression showed the odds ratios (95% conﬁdence
intervals) of male and female participants who were overweight
and obese based on the other observed variables. In male partici-
pants, there were no signiﬁcant associations between being over-
weight and social support, PA, the fruit and vegetable assessment,
or the Fat Screener. Furthermore, there were no signiﬁcant asso-
ciations between obesity and social support, the fruit and vegetable
assessment, or the Fat Screener. However, when PA increased by
1,000 kcal per week, prevalence of obesity decreased by 9.3%
[OR ¼ 0.907, 95% CI (0.834, 0.986); Table 4].
In female participants, there were no signiﬁcant associations
between being overweight and social support, PA, the fruit and
vegetable assessment, or the Fat Screener survey. Moreover, there
were no signiﬁcant associations between obesity and social
support, the fruit and vegetable assessment, or the Fat Screener.
However, similar to men, when PA increased by 1,000 kcal per
week, prevalence of obesity decreased by 9.0% [OR ¼ 0.910, 95% CI
(0.839, 0.988); Table 5].Male (n ¼ 198)a F p
rmal (n ¼ 82) Overweight (n ¼ 56) Obese (n ¼ 60)
9.86  1.53 20.03  1.59 20.45  1.60 2.514 .084
8.35  8.21 176.62  7.28 178.55  7.59 1.106 .333
1.59  8.31 84.91  8.43yyy 113.17  18.21yyy 203.252 <.001**
2.48  1.76 27.17  1.42yyy 35.55  4.79yyy 338.644 <.001**
9.19  8.28 85.44  6.95yy 102.27  15.52yyy 82.353 <.001**
7.22  12.19 123.99  13.94y 129.17  13.94yyy 14.338 <.001**
3.69  10.65 77.61  8.66 81.82  10.71yyy 11.052 <.001**
1.39  3.11 11.16  1.93 11.61  2.10 0.239 .788
2.10  2.80 11.56  2.36 11.67  2.62 0.413 .663
1.13  2.88 10.52  2.50 10.14  3.37 1.057 .352
1.25  2.98 10.92  2.12 11.05  2.43 0.133 .876
0.78  3.09 10.65  2.35 11.59  2.25 1.258 .289
0.65  2.69 9.88  2.56 11.03  2.67 1.388 .255
1.03  3.07 11.00  2.38 10.80  2.90 0.065 .937
1.13  2.89 11.04  2.35 11.46  2.82 0.207 .813
9.89  19.36 86.17  12.83 87.78  16.75 0.359 .699
8.87  2278.32 1364.36  2502.62 903.64  867.59 0.956 .386
0.39  997.02 647.00  3759.58 269.42  735.49 0.547 .580
9.00  5341.81 2355.82  3292.04y 2520.00  2685.81y 3.878 .022*
8.27  5973.12 4367.19  5490.85 3693.05  3015.55 2.618 .076
2.15  1.48 2.00  1.65 1.89  1.44 0.497 .609
0.74  0.88 0.72  0.80 0.70  0.72 0.027 .973
0.90  0.69 1.07  0.84 0.84  0.77 1.361 .259
0.35  0.57 0.51  0.52 0.47  0.67 1.313 .272
0.22  0.49 0.29  0.53 0.20  0.48 0.574 .564
0.17  0.40 0.13  0.35 0.10  0.36 0.623 .538
0.45  0.94 0.61  0.88 0.49  0.81 0.538 .585
0.33  0.58 0.45  0.62 0.41  0.69 0.655 .521
0.13  0.49 0.11  0.38 0.15  0.41 0.111 .895
0.11  0.48 0.16  0.36 0.12  0.24 0.261 .770
5.55  3.77 6.04  3.17 5.38  3.89 0.498 .608
0.25  0.34 0.31  0.46 0.23  0.31 0.823 .441
0.15  0.25 0.23  0.51 0.14  0.31 1.174 .311
0.19  0.24 0.22  0.32 0.20  0.26 0.145 .865
0.19  0.22 0.19  0.20 0.20  0.26 0.053 .949
0.25  0.33 0.19  0.25 0.23  0.35 0.499 .608
0.39  0.48 0.39  0.49 0.29  0.38 1.091 .338
0.31  0.42 0.18  0.32 0.21  0.35 2.240 .109
0.21  0.28 0.25  0.36 0.19  0.27 0.569 .567
0.32  0.37 0.39  0.40 0.36  0.40 0.542 .582
0.45  0.41 0.41  0.36 0.46  0.43 0.318 .728
0.28  0.38 0.22  0.27 0.21  0.26 1.000 .370
0.21  0.37 0.16  0.24 0.13  0.22 1.432 .241
0.23  0.34 0.23  0.32 0.23  0.30 0.004 .996
0.23  0.35 0.24  0.36 0.23  0.36 0.019 .981
0.16  0.22 0.24  0.29 0.23  0.28 1.954 .145
3.84  2.75 3.83  2.68 3.53  2.59 0.257 .774
; DBP ¼ diastolic blood pressure; PA ¼ physical activity.
Table 3 Differences in Each Predictor Variable According to BMI in Female Participants
Variables Category Female (n ¼ 217)a F p
Normal (n ¼ 109) Overweight (n ¼ 50) Obese (n ¼ 58)
Anthropometry Age (yr) 19.69  1.15 19.60  1.28 20.41  2.32y 4.889 .008**
Height (cm) 163.45  6.59 163.02  6.93 162.95  10.34 0.098 .907
Weight (kg) 59.13  6.84 73.50  8.85yy 98.11  18.01yy 224.990 <.001***
BMI (kg/m2) 22.11  2.07 27.57  1.67yy 36.91  5.75yy 356.854 <.001***
WC (cm) 74.24  7.34 85.31  7.85yy 100.96  14.58yy 137.493 <.001***
Cardiovascular function SBP (mmHg) 112.17  9.44 117.23  8.63y 123.68  10.74yy 22.275 <.001***
DBP (mmHg) 72.23  8.87 75.82  8.50 79.77  8.75yy 11.758 <.001***
Social support Listening support 11.72  2.86 12.07  1.96 12.00  2.41 0.217 .805
Emotional support 12.54  2.52 12.76  2.40 12.92  2.39 0.213 .809
Emotional challenge 11.70  2.87 11.32  2.29 11.04  2.97 0.523 .595
Reality conﬁrmation support 11.44  2.88 11.18  2.76 10.42  3.16 1.036 .359
Task appreciation support 11.71  2.55 12.04  2.24 11.22  2.80 0.667 .516
Task challenge support 10.76  2.89 11.32  2.74 10.71  2.87 0.425 .655
Tangible assistance support 10.50  3.36 11.21  2.73 10.96  3.08 0.494 .612
Personal assistance support 11.59  2.82 11.96  2.92 11.39  3.20 0.254 .776
Total social support score 91.00  18.34 94.00  16.49 89.73  17.90 0.375 .689
Physical activity Blocks/week (kcal) 1511.21  3611.05 1773.14  4261.12 888.14  2123.96 0.967 .382
Stairs/week (kcal) 1106.91  4035.16 459.94  1261.21 164.32  214.27 2.146 .120
Recreational activities/week (kcal) 2300.04  4792.62 1813.16  2924.22 1227.54  3266.36 1.317 .270
Total PA/week (kcal) 4918.16  7254.61 4046.25  6252.17 2280.00  3795.48y 3.285 .039*
Fruit and vegetable
assessment
Drink 100% juice 2.14  1.71 2.17  1.63 2.03  1.51 0.112 .894
Eat fruit 0.60  0.80 0.54  0.56 0.63  0.84 0.159 .853
Eat lettuce salad 0.89  0.79 0.70  0.61 0.98  1.01 1.432 .241
Eat French fries or fried potatoes 0.45  0.80 0.44  0.61 0.49  0.55 0.100 .905
Eat other white potatoes 0.24  0.48 0.38  0.54 0.29  0.49 1.093 .337
Eat cooked dried beans 0.17  0.42 0.15  0.40 0.20  0.59 0.192 .825
Eat other vegetables 0.42  0.83 0.62  0.96 0.49  0.81 0.853 .428
Eat tomato sauce 0.34  0.59 0.42  0.65 0.34  0.57 0.302 .740
Eat vegetable soups 0.10  0.35 0.08  0.39 0.12  0.38 0.155 .857
Eat mixtures that included vegetables 0.09  0.20 0.09  0.20 0.18  0.42 1.935 .147
Total fruit and vegetable score 5.44  3.68 5.59  3.58 5.76  3.85 0.129 .879
Fat screener Cold cereal 0.30  0.31 0.28  0.32 0.26  0.36 0.242 .786
Skim milk, on cereal or to drink 0.15  0.27 0.16  0.36 0.10  0.23 0.630 .533
Eggs, fried or scrambled in margarine, butter or oil 0.19  0.27 0.22  0.26 0.20  0.23 0.117 .889
Sausage or bacon, regular fat 0.17  0.22 0.18  0.24 0.20  0.25 0.481 .619
Margarine or butter on bread, rolls, pancakes 0.21  0.34 0.30  0.41 0.21  0.24 1.265 .284
Orange juice or grapefruit juice 0.36  0.44 0.39  0.61 0.39  0.41 0.065 .937
Fruit (not juices) 0.37  0.45 0.26  0.39 0.25  0.40 1.700 .185
Beef or pork hot dogs, regular fat 0.21  0.38 0.26  0.36 0.14  0.17 1.717 .182
Cheese or cheese spread, regular fat 0.33  0.44 0.49  0.50 0.29  0.28 3.386 .036*
French fries, home fries, or hash brown potatoes 0.32  0.41 0.52  0.45y 0.33  0.25 4.742 .009**
Margarine or butter on vegetables, including potatoes 0.22  0.36 0.38  0.47y 0.21  0.24 3.395 .035*
Mayonnaise, regular fat 0.16  0.24 0.30  0.42y 0.21  0.27 3.800 .024*
Salad dressings, regular fat 0.21  0.30 0.31  0.47 0.21  0.27 1.483 .230
Rice 0.21  0.29 0.24  0.30 0.20  0.25 0.208 .812
Margarine, butter, or oil on rice or pasta 0.16  0.23 0.22  0.30 0.19  0.26 0.764 .467
Total fat screener score 3.58  2.74 4.51  3.25 3.40  2.53 2.274 .106
Note. BMI ¼ body mass index; WC ¼ waist circumference; SBP ¼ systolic blood pressure; DBP ¼ diastolic blood pressure; PA ¼ physical activity.
*p < .05, **p < .01, ***p < .001, tested by one-way analysis of variance.
yp < .05, yyp < .001, compared to normal group (Tukey post hoc).
a Values are M  SD.
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The purpose of this study was to evaluate and deﬁne the
relationships between BMI and social support, PA, and eatingTable 4 Simple Logistic Regression Analyses of Each Predictor Variable According to BMI in
Variables Category
ß Normal vs. overwei
SE OR 9
Anthropometry WC .108 0.027 1.114 1.05
Cardiovascular function SBP .044 0.016 1.045 1.01
DBP .043 0.020 1.044 1.00
Social support (total point) .013 0.016 0.987 0.95
Physical activity (total kcal) .040 0.035 0.961 0.89
Fruit and vegetable assessment (total point) .040 0.050 1.041 0.94
Fat Screener (total point) .002 0.065 0.998 0.87
Note. SE ¼ standard error; OR ¼ odds ratio; CI ¼ conﬁdence interval; WC ¼ waist circum
*p < .05, **p < .01, ***p < .001, tested by simple logistic regression analysis.habits among African Americans. Being overweight and
obesity had no statistically signiﬁcant relationships to social
support or eating habits, but they did have signiﬁcant
positive relationships to WC and blood pressure, whileMale Participants
Male (n ¼ 198)
ght p ß Normal vs. obese p
5% CI SE OR 95% CI
7e1.174 <.001*** .167 0.027 1.182 1.122e1.245 <.001***
2e1.078 .007** .082 0.019 1.085 1.046e1.125 <.001***
5e1.085 .029* .077 0.020 1.080 1.039e1.123 <.001***
7e1.018 .411 .007 0.013 0.993 0.968e1.020 .625
7e1.029 .255 .098 0.043 0.907 0.834e0.986 .022*
3e1.149 .425 .011 0.046 0.989 0.903e1.083 .807
9e1.133 .977 .044 0.066 0.957 0.842e1.089 .506
ference; SBP ¼ systolic blood pressure; DBP ¼ diastolic blood pressure.
Table 5 Simple Logistic Regression Analyses of Each Predictor Variable According to BMI in Female Participants
Variables Category Female (n ¼ 217)
ß Normal vs. overweight p ß Normal vs. obese p
SE OR 95% CI SE OR 95% CI
Anthropometry WC .191 0.034 1.211 1.133e1.294 <.001** .266 0.043 1.305 1.199e1.420 <.001**
Cardiovascular function SBP .059 0.024 1.060 1.012e1.111 .013* .115 0.022 1.121 1.073e1.172 <.001**
DBP .048 0.024 1.049 1.001e1.099 .044* .095 0.024 1.100 1.050e1.152 <.001**
Social support (total point) .010 0.014 1.010 0.982e1.039 .492 .004 0.014 0.996 0.968e1.025 .784
Physical activity (total kcal) .022 0.028 0.978 0.926e1.033 .426 .094 0.042 0.910 0.839e0.988 .025*
Fruit and vegetable assessment (total point) .015 0.050 1.015 0.921e1.119 .765 .019 0.044 1.019 0.935e1.111 .665
Fat Screener (total point) .103 0.060 1.109 0.986e1.247 .085 .026 0.064 0.974 0.860e1.105 .686
Note. SE ¼ standard error; OR ¼ odds ratio; CI ¼ conﬁdence interval; WC ¼ waist circumference; SBP ¼ systolic blood pressure; DBP ¼ diastolic blood pressure.
*p < .05, **p < .001, tested by simple logistic regression analysis.
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to PA.
When people gain weight, signiﬁcant structural changes occur
in their cardiovascular system and macroscopic body shape. Our
results are consistent with those of previous studies that indi-
cated that obesity rate increases with WC and blood pressure
(Huang et al., 1998; Mikhail, Golub, & Tuck, 1999; Wadden &
Stunkard, 2002). As in previous studies, our results showed that
if efforts are made among obese African Americans to reduce
their WC and blood pressure, their health would improve.
However, further studies must be performed to determine the
exact relationship between WC, blood pressure, and obesity in
African Americans.
Kamiya, Whelan, Timonen, and Kenny (2010) used logistic
regression analysis to show that social support was inversely
associated with BMI; that is, an increase of one standard deviation
in social support was associated with an 11% lower odds ratio of
being obese. However, an earlier study failed to ﬁnd any consistent
association between social support and cardiovascular risk factors,
including BMI, at a cross-sectional level (Ellaway & Macintyre,
2007). In the current study, we did not ﬁnd any signiﬁcant rela-
tionship between social support and obesity. We believe that the
participants, as university students, were still in the process of
seeking independence from their parents. Therefore, they had
a higher level of social support at this time in their lives than is
typical in later adulthood; hence, we can conclude that social
support has little or no relationship to obesity.
Low PA is a strong independent risk factor for obesity. Most
cross-sectional studies report that lower prevalence of obesity is
associated with higher level of PA (Dwyer et al., 2007; Martínez-
González, Martínez, Hu, Gibney, & Kearney, 1999). The results of
this study showed that higher level of PA signiﬁcantly reduced
prevalence of obesity (by 9.3% in men and 9.0% in women); this
shows that PA is a considerable factor for preventing obesity in
African Americans (see Tables 4 and 5). This suggests that our study
supports the view that African Americans do not differ from
Caucasians in the need to increase their PA levels in order to
prevent obesity. We project that because our participants had
a high basal metabolic rate, as they were university students, PA
would have a signiﬁcant effect on weight loss because energy
expenditure would be much higher than that of adults.
Dietary control is also important in the prevention of obesity
(Bravata et al., 2003; Foster et al., 2003). Many studies have re-
ported that energy intake is more important than other risk factors
in determining obesity rates (Vermunt, Pasman, Schaafsma, &
Kardinaal, 2003), and lower consumption of sugar and fat must
therefore be recommended. However, we found no statistically
signiﬁcant associations between obesity and the consumption of
fruits, vegetables, and fat in our study. The participants in our study
were young and in a stage of rapid physical growth (Christie &Viner, 2005); therefore, they might have similar appetites for
food. Furthermore, all students ate at the same cafeteria in the
university. Therefore, although they differed in terms of weight, all
participants had somewhat similar eating habits. Further studies
must be conducted to determine the extent to which dietary-
related variables contribute to obesity among African Americans.
We found similar patterns in level of social support, PA, and
eating habits between obese male and female participants. We
believe that because all participants resided at North Carolina A&T
State University, which is one of the historically black colleges and
universities in the United States, they had similar lifestyle patterns.
Thus both sexes would show high similarities between the
measured factors and obesity.
This study has several limitations. First, it used a retrospective
cohort design; thus, it investigated only correlational rather than
causal relationships. Second, the sample cannot represent all
African Americans, since all participants were university students
between the ages of 18 and 25 years. Finally, the number of
participants in this study (N ¼ 415) was not large. However, unlike
other studies, participants were all African Americans, which is
a unique aspect of this study. Moreover, according to the central
limit theorem, if the number of participants in each group is over
30, the study’s data are likely to approximate a normal distribution
and are therefore reliable (Johnson & Bhattacharyya, 2010). Thus,
since each experimental group in this study had over 30 partici-
pants, the study can be considered reliable.Conclusion
We conclude that low level of PA is a signiﬁcant risk factor
for obesity among African Americans. However, level of social
support and the consumption of fruits, vegetables, and fat are not
found to be signiﬁcant risk factors for obesity in this study. These
study results have implications for nursing practice in that
healthcare professionals must begin to advocate increasing level of
PA to prevent obesity rather than focusing exclusively on social
support and dietary habits. Furthermore, because an important
determinant of a healthy weight is regular PA, we hope that future
research will focus on the effectiveness of the variety of PA.Conﬂict of interest
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